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mtm-t^ J3 v> T ?l§'f£M <J; y %j J2; V ^ > K ^ ^ ^ ii)^iiS^mx^ 
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6^m(Dmm^mmt^fz.i^\z. m(Dwmlm,^^)%m<i^m.^nx\^^. mmmm. 
m(Dmm.m(Dm-'tL<\%i. i~io^, ^^)m-t.L<\ti. i~ 
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#OpMm^:#>4^#^^^:*^^^^;, b < JiA l a ^_^N (0. l<x<0. 

5) r^^m^^m-t^. Mg^cDpM^mm^'^-Mmmx. ^*l<{±5x 

1 O^'^-lxi ol9cm~3(Z)^^X'K-:/$4^T.v^^„ ^titcj:*;, pM«^^W 
t5ii«?)S 1 0 8 li, S^$:?S'f4Sc|i{c;t^}c^l33ii?)S^ i:*^T'$, U-ifCDW 
^a5:f£T$if^o p ir:Jid?)Ji 1 0 8 ti, 3 0~2 0 0A^Mco^ 

IKT^;R$iJrtil^^<, ^KT'fetiiipSif^^ff-f KM 1 0 9^pl?3t^^^y 
1 1 0 J:y:fo{£2a«:R$i±^3i:;^)^^?^^. Lfe}6'5oT, pM«^^Cii4?)M 
1 0 8$:?^^f e^i:{Cj;tJ, pM3fe;?jV KJS 1 0 9 ^$:vgtt»®±JC[£^?^^ 
•r^«-^{Ci:b^T. I n^r-^t^rSttjgl 0 7 $:ffljfrj-r S Zl t -g. „ 

[0 0 3 1] 

* p mm^m c^^isbm i o 9 ji, r > f- ^^t^mmmmmiz p 

(0^X2<1) $:ftB®I^MM J;UfeJP<?^^i;, ■ec^±(CM g^® pM^MW 
S:iffii^}CK->^L7^cpMAl^Ga^_^N (0. l<x<0. 5) ib^^^^mm 
^i&UX^M^^^ Z. tiZ^ ^ I n$:^^^^|§ffijf 1 o 7 jb^^^^;()^P,^M$ti-& 
tmz. P MA 1 a i_^N® ^^ P>T>K-yin^2<^a ^.^gN^^-M g ^© p 
M^M#» 15: L T ?S'f4 JS ^ CD jJn - AS&^ [oj± "T -g> 3 T ^ -5 „ 
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pmmtm^mi^m(Do%.. i>myt^'>f km i o ^cD^v^tw 

:fti^m^^tl. $P>{C, UmmiGl^ 16 2, pM«@12 0, nM«Ml 2 
1> pA^y hS^l 2 2, RZJ^n^iy hMmi 2 3 7b^?^^$ tlT^#^ b-if 

[0 0 3 3] 
[0 0 3 4] 

mm 10 1) 

(lOO^m) Maaig^|§;*Lr, 8 0 Aim(Z)GaN;b^P>;^ 

F^fC-fe-zhL, 2^;^$: 5 0 0°C(CL/T, N U ^ U "i? A (TMG) , T>=E 
-r (N H3) ^m^\ G a N J: UJ&SA^y :7 7JS5: 2 0 0 A(Z)1^JP:T^;R$-& 
> -^(D^, 2aM§:±tfT,, T>F-y®GaN$:l. 5 m(Z)MJ?-e^;R$i±T 

[0 0 3 5] 

(^iyyyM 10 2) 

mt!^^mi^mm<D±iz. A^yyrmmM^. i o 5 o-ciclt, tm 

G (hU^5^;i/;{f>;ii7A) , TMA ( h V ^)ir Jl A) , T>^-r$: 
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?^(C#^tl7^A;y7T®l 0 2±fCTMG. TMA, yy^-y^ 

i:LTi/^>;«/>;$:MVN, 1 0 5 O'CTS i H^-^^J^c A 1 ^ ^^G a Q^g^N J: 

;&SnMi3>^^ hMl 0 3 2:4 ^mCDM;ST'fig;S$-&S, 
[0 0 3 7] 

(^^V ^W±Ml 0 4) 

7^{C, TMG..TMI (>U^5^;i.^>i;^A) . T>^^T$:Mv^,. 
8 0,Ot:(CLT I Hq QgG ag g^N J: U^S^'^^y ^R^ULMl 0 4 §:0. 1 5 m 

[0038] 
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rklZ. 1 0 5 0°C{CLT, M|5f;ij*>^{CTMA, TMGRXfry=E-r^ 

MVA, T>K-^®A1q Q^Gao g5NJ;y^^eAM?:2 5 A©JK^T'^;R$i± 

> ^V^T, TMA^±Sb. ^M#^;^/^i:LT>>v>**;^§:Mv^, Si$:5xi0 
18 3 ' 

/cm K-^L^G a N J; t;4*<5BjS$:2 5 A(Z)|ljST'^*$i±S„ -^LT 

> ^(5D^f^$:-etl-?tl2 0 Oia^tJigLTAjgi:Bji(D«JSL, mMmif^m(D 
>K-yAlGaN(Z)Al^iH^i:b^bri*/ 0. 0 5 a± 0 . 3je^T®^HT^ 
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(nmyt:ff-( KJil 0 6) 

GaN4:tJ;5j^nM3t:^>r KMl 0 6 5:0. 1. 5 mCDJ^iPT^^^itS, ^fe 
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8 0 0°C{CLT, mnitS7.iZTMl ( h U ^5^;u>f , 

10 /cm K-:/tfcI iiQ ;Q5GaQ_g5NJ:U^^#®» (B).$:14 OA 
i^^y:if::^^±tb. T> K- I Hq ^G a q gN J; U ^S#:^M ( 
W) §:4 0 A(Z)Mj?T% 3(^|^MjS (B) , #:Rjf (w) (B) / (W) / 

(B) / (w) (Dmizmmi-^o mmzmmmmmtLx. mm^*:^izTMi. c 

^^0.95^^^*^^^.= Vl^'ffiM 1 0 7 MMJ¥^5 0 0 ACD#fi*^-#F^ 
m. (MQW) ^;&-5>„ 

[0 0 4 1 ] 

(pMHT-^oiibM l 0 8) 

mM(DUmX% M3P4:**^{CTMA, TMG^t>*T>^r.r ^MV^, 

19 S 

1 X 1. p /cm-'K-r/LT^A 1q gGag .7NJ;^;4^^P§?«^^iiMl 0 8 

[0 0 4 2] 
(pM^^-f KM 10 9 ) 

mz. MS$: 1 0 5 or (cLT, mmsxizTMG j^z:^ry=e-7^m^\ r 

y K-:/®G aN j: pM3fe:*V FMl 0 9 5:0. 1 ^ timCDmmxm^^ 

'<^pM^;?3V KJSl 0 9ii, T>F-^i:LT^;R$-&-g.;b\ pM«^ 
lffii4?)M l 0 8, p M^^ .^y KMl 0 9 ^OD.Pgjf ;^,^P5©M g CDMtC J: U . M 

g^i^*^5 X 1 O^Vcm^ii^&u pM^r^f o * ;t ^ ©Miims^fcSH^itc 
Mg K-■:/LT=foKv^„ 
[0043] 
(pM^^'y K» 110.) ■ 

MV^T. 1 0 5 0°CT'r> K-:/Alo_o5Gao j:U;&^Ji$:2 5A®JK 
J?Tfig:R$it, ^V^TTMA^Ih^?), Cp2Mg$:MV^T, M g K- >/'G a N J: 
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|HjfC^§;6\ M:&{C|lIDJ;e){C K-yLT%)^V^„ ^ KJf 1 1 0 tt, A 1 S: - . 
■^t?^^bi^^#^jg, L < liA 1 a j_jjN (0<X< 1 ) 

^ ^ ^ ^ L < , $ ^ fC^f t L < a N A 1 G a N $:«Ji L 

l&^^atilf^o Ptl^^^y FMl 1 0S:M*&-?#5t^t-S^^{Cj:oT, 
KM±^*:OA 1 M^i:b$:_hif ^3<}i;^)'^T'^S®T% ^ >y KM S^^s^S^^j^j'^ 

[0 0 4 4] 
(pMn>^ ^ hM 1 1 1 ) 

*^IC, 1 0 5 Q-CT?, pM^^>y F» 1 1 0®±JC, Mg S: 1 X 1 o^Vcm 
^K-:/Lfepg?GaNJ:tJ;&Sp§5[i2>^^ hMl 1 1 5 OA^J^j^-e^ 
M^it^. pM=I>^^ Sjf 1 1 1 ttpMcZ) I njjA 1 yG a^_X_YN (O^X, 0 
^Y, X + Y^l) T'^^-r^r^:^"JT'^v ^f*b<ttMg$:K-yL7tGaNi: 
f titi, pS^i 2 0 ^ ^y ^SM75)'^#^ti-5o ny^-^hM 

1 1 1 {iS®$:?^^i-SM"r$>-5cDT', 1X1 o^'^ycm^&,±co'm^-rvrrmm 

^1-^^i::*^M* LV^„ 1X1 O ^Vcm^J: U t;^£v^^Mi:^* bV^;t-^ ^y 
[0 0 4 5] 

14 2001-305927 4 



#2000—306372 



m^hX. RIE (;5^S'ffi-r::r>x^y^>^*) $:MV^S i C l4:«'X(C<J; Ux^y 
01JC^fJ;e)lC, n«^$:?^^!g-r^^nM=i>^^ hMl 0 3®^ 

T S i Og^^^^jiTfe'Sc 
[0 0 4 6] 

o S-tM (Z) pMn>^ (-h§P=i>^ ^ hjf ) ©tSt^^BJC, PVD 

^SlCiU. SiM%(±i:bT, S i Og) J: U^-Sm O-^MMl 6 1 

0 . 5 m<Dmmx^^ L n 1 (Durnm 1 e 1 ©±^cm^(^?^'-[^(D v;?. 

Mill. ^ j;Ufp§ff^^>y KM 1 0 9, p KM 1 1 0 gp $:x ^y 

>^bT, P§5[5^?!/-f KS 1 0 9 (Dj^j¥7b':0. 1 m^^^^$t-ex^y^>^ 

[0 0 4 7] - 

r^{c, u ^y h^-r->^?^^^, m^^^Mmi 6 1®±*^^, z rm^tm ( 

^i: UTZ r op J: U^^II2®^M)^1 6 2$:, H 1 (D^Sm 1 6 1 ®±i: 
, x'^y^>^f{Ci: USffiStlT^ pM^i^'-f KM 1 0 9 (Z)J:}C 0. 5 /ti m<^j^JPT 
[0 0 4 8] 

m2(DUmmi & 2.mm^. ^:r.;\-kQ 0 0°C-e^^^f -So 3(Z)J:e){CS i 
02JS^^®#M$:^2®^mj^i:LT?^figL7t^^, ^ 2 (D^M^^J^^iC 3 
0 0°CJiA±, L<1±4 0 OrjS^_L, ^fbtJ^^#:<D^^^?SMJ2Ar (12 00 

°C) T'Mgit--5:iil{Cj;U. ^2<7D^^J^:;()-<micD#Mm®^fi?Mf:f (7^yS? 

[0 0 4 9] 

r^fC, t7ni7\§::7^y^tcS»L> HI ®^®K1 6 1 $:U :7 h;t7^SlCJ; 
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^^'^ KM 1 0 9®®mM) fC||2®^M]^l 6 2 7^)^?^^$tl-5>„ 
[0 0 5 0] 

®{CN i /Au<i: p«^l 2 O^m0^-t^. UVpmmi 2 0 (i 1 0 0 

m®X>^-f T^ipSil LT. Ell {C^t-ie)tC, ||2©^MMl 6 2(Z)±{CMoT 

?^^-rso ii2®>^MMi 6 2m^^. mzmm^'&r^nm^y^ hjgi o 3 

[0 0 5 1] 

«^#MM1 6 4 §:|gtt;t^, p, n«;^±{CN i - T i - Au (1 0 0 0 A- 
1 0 0 OA- 8 0 0 OA) J; h) «^ 1 2 2, 1 2 3 

n-^mSJ^Tt. r®^, MttMl 0 7(Dmit. 2 0 0 ni(7)i|lS (itig||^f&I{C^ 

[0052] 

lt:^:e'|oJ-e, ^fb%^##:<Z)Mffi (GaNCDM®, (1 1- 0 0) t^E) T-A-^^ 

^Rli, 6 5 0 A m-efe-5o 
[0 0 5 3] 

, ^MfC^SI/^r L^V^>fa2. 8 k AXc m^, 5~3 0 mW® m;^^C^V^T|gig 
M;R4 0 5 nni<Z)aM#§fiRC7) l/-if^^7&^'^f e>tl^o fi^itl-g) l/-if0^<Z)^^^ 
f^^ti, 6 0°C, 5 mWCD^g^f§®^C^V^T, 5 0 0 0 ~ 6 0 0 0 -5 „ 
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[0 0 5 4]' 
[IIMM2] 

o . 

[0 0 5 5] 

mit. mmizvx\y—^m^^m^. m^ti'^iy-'ifm^(Dm^m^it. eo-c 

, 5 mWtt^iJ"e(D3^Ml§ig^c^v^T, 3 O O 0~4 O O 0^^^;^^„ # 
e> ti I.' - if m^^i^^S- foilf ffi ti, 3 6 V <i: § <. 

[0 0 5 6] 

mt, mmKLxu—ffm^^mso n.^m>i'--'ffm^<Dm^m^it, 6o°c 

, 5 mwmiJ"tr®^®^|g^{c^VAT, 2 0 0 0 — 3 0 0 0^rai:;fcS„ f# 
^ ti ^ 1/ - if iS^:er fniwm li, 2 9 V ^ ^ „ 

[0 0 5 7] 
CJ:bM3] 

^MMi jc^vA-c, Sifi^imMiffci X 1 o^^c m"2®as"es i K-^^-r-g. 

ft&li, lsf#{CLTb-if^^$:#S/#^n§ l/-if^^®m^#^«, 6 0°C 
, 5 mWffi;d7?®^®*^^ig{CfeVNT, 1 0 0 0 ~ 1 5 0 0 ^r^il ;&-5o ^7^, # 

[0 0 5 8] 
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m^^^^yitLx. mzRz^msiz^-t. ^'^yiz^-t^z)iz. mmmmm^<D 

0 ^x(DmmMizs i ^i^-\^-':fLt=.m (s i k-::^4i o^^cm"^) ^mm 
tT^n. m^it2m&.±> mm&nmtmi. 5^^crfiJ±LTv^^„ 

[0 0 5 9] 

l/-if^^^tcoVNT, ^(Z)^^< o;^)^$:.Mt^^CS^mU, SIMS ( 

mm^mj2^^mii<D^mizmm-t^^m.m (9i^^m-mm) iz. Mg;&^^ffi$tl^5 

mi, 2 Tfi^jtiS L«?)T VN^M 

[0 0 6 0] 

mt^nx^r^mit<^^mi$^^m^yr=.m'?-izisi-f^mM'§f£m:^mm&n^^i^m 
m^izis^^x^. mmfj:m'&..(Dm±mw^ti^. ^tciy-'ifmi^izisif^x. 

[1112] *^B^®||MM>$^t>*i:bi^M^C^V^T#^tlfc#^#'K(Z)^^^ y'-e 

101... (G a 

1 0 2 ' ' ■ A^yy tM 



1 8 



miiE# 2001-305927 4 



#2000—306372 



1 0 3 • • • nm:ny^^ hM 

10 4 • • ' RjfrlhM 
10 5- • • nM^^y KM 
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12 0- • • pmm. 
12 1- • • nmm 

1 2 2 • • • p A^y 
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